The fungus-flora of the bee-hive is doubly of interest. From the point of view of the mycologist, it might be expected that a habitat providing such unusual conditions, as regards temperature and substratum, would contain some interesting forms. From that of the bee-keeper it is very desirable that our knowledge of the organisms found in the hive should be as thorough as possible, in order to facilitate the study and suppression of diseases of the honey-bee.
In spite of these considerations, it appears that the bee-hive fungi have never been thoroughly worked out, though various species have from time to time been recorded as present in hives, mostly in connection (or supposed connection) with bee-diseases.
The following is believed to be a full account of all the hivefungi hitherto described. Since many of the records occur in nonmycological periodicals, the descriptions are in many cases inadequate or even wanting ; 'these cases-have nevertheless been included, for the sake of completeness.
Berkeley and Broome (3) in 1854 described a new species, Oidiu?n favorum, as follows : -" Floccis erectis septatis, sporis flavis brevibus subcylindricis.
On honey-comb, near Woolwich, Mrs. Col. Jones. Flocci erect, white, septate and slightly torulose below, above bearing a few short cylindrical yellow spores. These spores when fallen seem to acquire a septum, and then to be gradually attenuated at either end. A new septum is then formed in each division, constituting an irregularly fusiform body." Cooke (5) follows Berkeley and Broome iri his account of this species. Saccardo (25, iv, 22.) transfers it to the genus Oospora.
His diagnosis is : " Hyphis erectis septatis; conidiis luteis, brevibus subcylindricis ultimis sphseroideis.
Hab. in favis Apum in Britannia." Massee (22) describes Oospora favorum as follows: "Tufts minute, white, [JouRN. EcoN. Biol., December, 1912, vol. vii Diinhoff and Lcuckart in 1856 discovered a parasite in the chyleslomacli of the honey-bee. This organism was described by Hoff- mann (15) Higgins (14) in 1858 published an account of the death of some bees, caused, it was presumed, by a fungus. His description is, unfortunately, insufficient to determine the species which made its appearance on the dead bees, and which he did not name.
Preuss (24) in 1869 found Penicillium crustaceum to be common in hives in the spring.
Zorn and Hallier (30) in 1870 found Thamnidium elegans and Myxotrichiim chartarum growing on diseased brood-combs. They erroneously supposed that these fungi were the cause of " foulbrood."
Cowan (6) in 1881 described a bee-disease, which occurred in Denmark in 1880, and appears to have been due to a fungus which was either a species of Howard (16, 17) Maassen (20) The twelve species here described probably include all those which are frequent in bee-hives, besides several less common fungi.
The list does not, however, pretend to be an exhaustive one ; some further species are known to occur in the hive, but l^ave not been sufficiently worked out for inclusion in the present paper.
Eremascus fertilis, Stoppel. This species is not common in bee-hives, but has been met with once or twice.
The appearance and dimensions agree well with those given by Stoppel (27 The formation of the asci seems to follow the course usual in Gymnoascus (Fig. 7) . 'moo.^" thicker ones have swollen cells at intervals (Fig. 8) Conidiophore and conidia. x 1,400. 10 X 4 yu; they cover most of the surface of the sphere, and are directed radially outwards (Fig. 11) (Fig. 12) , 8 x 5 /j.
The naketl-eye colour of the \'egetation is at first white, then bluish-green, later of a dull (brownish) green, llie perithecia are bright suli)hur-yello\v in ct)lour.
In some cultures a violet colouring matter made its appearance; in others, the culture wJien \ie\ved from behind appeared reddishorange. These were e\idently the phenomena described by Mangin (21, Crookshank (7, The sterigmata are of the usual form, 8-10 x 2 /x, directed parallel to the conidiophore-stalk. (Fig. 16) In sulphuric acid all parts of the fungus are rendered very transparent; on heat being applied, the conidia only remain. Hydrochloric acid produces no immediate effect; on heating, the conidia remain, also some hyphae ; but the latter are considerably disorganised. Caustic potash extracts a yellow colouring matter from the conidia even when cold.
This species is more tolerant of high temperatures than C. glaber. Cultures at 26°-42°C. germinated, and in some cases produced a few conidiophores. At room temperature the fungus did well, also under outdoor conditions (May). Only one gelatine culture was made; after 15 days some liquefaction had taken place. Several cultures on media with litmus were made; in no case was any reddening of the medium seen, so that acid is evidently not produced. The fungus is therefore probably C. subtilis; Bainier and Sartory (i, p. 46) describe this species as peculiar in that it produces no citric acid. Their specimens had conidia 2-2.5 h inflated apex [8] [9] [10] fx; in the manner of branching they resembled the fungus here described. Bainier and Sartory's species liquefied gelatine slowly; liquefaction began 16, This ubiquitous species is, as might be expected, common in bee-liivcs.
It will grow on nearly any part of the contents of the hive, but is not usually found in great quantity until after the death of the stock.
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An interesting point is the occurrence of two varieties differing chiefly in the size of their conidia.
The one, which is probably more Fig. 17 .
Penicillium crustaceum.
Conidiophore and conidia (3-5/1*). x 1,400.
prevalent, has conidia 3-5 fx in diameter. The conidia of the other are 2.5-3 /"^^-diameter ; this is perhaps the species studied by Brefeld, and referred to by him as Penicillium glaucum (Lafar, 18, p. 333).
The conidiophores are much alike in the two cases, and are of the usual Penicillium form (Figs. 17, 18 ).
The sterigmata are 10-15 fx in length in both varieties (perhaps [10] [11] [12] The .dimensions here given are for the most part taken from material cultivated on honse-dung. The perithecia are pear-shaped, or globose, with a curved neck, 280 /x in diameter; on some media they only attain 75 /:. The asci are cylindrical, narrowing to a stalk (Fig. 19) They germinate by the emission from the pore of a spherical bladder, from which a hypha or hyphae then proceed (Fig. 19 ).
These dimensions agree well with those given by Winter (29, (Fig. 20) . There is a basal collar. The spores vary in Size and shape (Fig. 2.) , 11-7 x 6-3 /. (average 7x5/^; some are almost spherical, 2-3 /t in diameter). In the mass they are grev in colour.°-T he zygospores and azygospores were produced in cultures on potato and on bread, but on no other media. They are ornamented with star-hke thickenings of a darker red-brown than the rest of the surface (Fig. 22) . Betts. This species is apparently a true bee-hive fungus, occurring only on the pollen stored in the combs, and adapted to life in the hive. The appearance, both of the mycelium (Fig. 23) , and of the dark-green cysts (Fig. 24) 
